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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the wear resistance and to reduce the 
adhesiveness by the intermetallic compound characteristic of ordered phase for the 
purpose of improving the seizure resistance and/or wear resistance of a working-machine 
bearing which undergoes sliding at a low speed under a high bearing pressure and is liable 
to become out of lubrication, preventing the generation of an abnormal sound and 
prolonging the greasing interval. 

SOLUTION: The sliding material is constituted so that it contains >10 vol.% metallic alloy 
phase within the compositional range having ordered transformation characteristic. 
Moreover, the metallic alloy phase is composed of a ferrous alloy phase containing one or 
more elements among Al, Si, Co and Ni. 
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[0 0 3 9] 3t>rc. ^1 5 fiMBjgi SiBEC 

3 0 ~ 7 0 St% 1 1£ £ J: ? KJ** 

U flH&ii*K*©8rffiLfc5***i!aa»c^y-xfeL< 
i*Hi*a»«i*3£ia-r * i •? k Lfc *>©-?* s 0 
[0040] tutem 1 3^Hjjr*jt,>T, fjias^©jg^ 

®©«8o K^»iB*ttt©?S 0 * ft* © jW4 

(mi 6 38W) „ CtlJwJ;-,T, •tffe^SiUT© 

B©iiftlcW«ftT**. ffr££&£tt£ft»*m 
^,?13S£5~3 0<*tt96©ffiHlwiBS$ftT*©S 
^gB^^tef>Tt^-fiT#5 J; -5 tc$ft*©*W* 
(m 1 7 5SHJ) „ fcfc, ^,?L^5~3 0#S%©$SB 
tts 5#»%*S?©M?l*-rii, -g-tttt^fe^/cfe© 
a«ttJ&<*JEU 3 0#^%£jgx.sm?U£Tli> 

<t r 3&<Ji6P c *) a # * c t * # a u r a 

3££ft/c&©-e£-5 0 

[0 0 4 1] t/:, lul2^}f«J*f*4lim = ©1' 
^#£^LTfu§£s£K;&M^£ft£©aW3: 

(mi 8^hj) „ c<D£ j ?izmf&&&&g.iz$3( l ^i:i$m 
mMttmizmmzm&zit-c, «as*-s-tt©«ftfc*= 

©-f>-9— h#*AUT«JSS^t«cil^ *^HJ© 
jftHifl »#»©«»»«»**»<£ C 

«> S n tSta^fcitf/tfcliF e - C u - 
S nXftlifMWflFS (#®2 000-86080 

[0 0 4 2] flfemi 3»M75S*1 8I6IBJC 

c©a§^l»ffiK»*«#*4t>L< 
«Sift#^-#-fb$ftS®«<»:LTt>Slr> (mi 9^ 
IB) . -©*§•£. |iffBif»«^ifEf%L<liJiib#if4* < t> 

^tttt. gs^gE-g-^ g*©o-&©^-rft^© 
fg-e-M^nsoWS Lc^ (m2 o§|Bj) 0 /«£ 

C©«-g-JClijf»W«*c^Slf*t14©S^, 




( 7 



[0043] £ C A 1 i><'J?t£ < <t |> 5 a496J6(± 

*WSft*F e3&KB(|«<fr&IC:|s^T, S n:fcj:tf C u 

w * nt i * 6 if w*ff es& »c-#Yfc ^ -arfca 

^i&Mjfi&SSttirfc^TB, *m®A^#©2 0 0 0- 
8 6 0 8 0-§-ICTH^LTt,->SJ;9lC N A I iSnili 

S nCD^fftt*iqj$IJ-rST i „ N i „ N i P. M 10 

n. S i ^^SD-rSC tlCkoT, gj-g-MTOigfttt* 

LTg-g-ttS-Kafc 5 c 

[0 0 4 4] ffE«-g-}ISlgW£fiii-rSA:a6 
^2 lft38CJ;£tt*{^flNhffi#©9t&3ri£(*. 
jSflB*JBtt*W*-*F e 1 0<*«96«±-g-W 

T^M^5iSfc<ta ; ^^-g-tt*Si^-rS7C*<>: LT© 20 

io~7 ofis%©c ui?ttu fro-eottttrflM 

tt»*t*«rCK&fc:#ALfc:|*i»T9 o oicj«±©ss 
doSM-iRc, (a) irettttflMi«m«8 o o<cj« 

±o«Jt-c»r3e*IBlP«l-r* d iK J: oT*o»B»» 
•koTffEg&KJg-S-Ls (b) $ <iJC#?aUT9 o o 

< t $ -a- 5 c £ * #® £ -r s t> © v tb s . 

[0 0 4 5] ft*>\ SSSD-r 5 A 1 F e - A 

i siw^toA i mtom.e>±m.T$>2>!&^izte < „ 

<C»-frtt3WH#*tlSO-Cs *flOtt;:©*#*j(|J£LT 

[0046] map 2 l^jcfc^T, freftX#tt£ 

L> WE8 0 0 < €«±©tggT©iP*V»Cj;-,T^©j^M 

is s^^j^?g$ *t we***:** s -a-* tz m> © mm 

£S (*2 2^Hg) 0 ;;t, WESliO-f h*f 

B. ltragE-g-fifi»cij ^T*©^fi*<«[ffifc/j: <c <, ■> <fc 

n. C ujff t5^WT*5©WS Lt^ (SP 2 
&Sg:&^©;tiil£^£teitLT&iH4££:£Yb3^ 50 
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[0 0 4 7] Bul£^2 l^Hjifc(i^2 2»9!lC*i^ 

mtm *> l < \m&.immmttmi><?> o mi. imm 

Yb$n-&^«£-r-5C:£*<T^S (*2 4%|g) „ Cft 
CioT, Sbtsx h«-3cfiilc-rsc£*<T$So 
[0048] ;;t, lirESISBjfSiMK % 4>*c < £ &r 

*1. 5-3. 5BS96. C r 5~1 7fiS96*^Wt 

ss&atisc r %&&m&#mis<m%&WBmm*> l < 

(*25afl).;o*#,jME<it,K*i. 5- 

3. 51IX, C r 5~1 

0. 1—0. 5M*%©P> 0. 5-5. OSS96©S 
U MoCJ:->T*jEiSaSfiie*HSELs $<i*C-&©gg 
A*ltt^©IBS©/ctoJC0. 5-5. 0mfi96©Ni, 
v. w N Co*»Hn-r4©36<ff*Li^ci*<A<»&n 

[0 0 4 9] *E, £2 G&HC.fcStt^l^fflSttttif' 
©»*#&«, «»IS£IBtt**-r*F el^iMl 0 

tt -5 tSttoS^c-^b-T 5 tt-&Rttfl&tt#©Sift5 
ST*^T, ffiTE»!5lg»l6*m*<s ffirK&Bl£S1£«W 

J: V«fife*^tt*Wff-r *76*i l/TO 10 — 
7 0«M%C u*s«fc VS-l 0 M&% S n £*^tt < £ 

i ia«±^ffl Lrgs^^-r s c £ £ -r s % ©r 

[0 0 5 0] «rE«s«»»*t»*«tt©«^K:— <*Yb-r 

co^icfc^T. {Sia«-r©^-g-tt€-BSa6Sfcto 
KL P b * 5 a*96©«HrtT*flnf S©*<S»*fl&-e* 
S„ S^JC. |ijJR©Mn, Pb, Zn, Be. Mo, 
W, Mg, Ag^OTcfJtfccfctfaia, MnS, CaF, 

[0 0 5 1 ] fulfil 2 6»9ncT«*$nfcfc-&-JW*Sffl 

»»#Bx mE«jsaf^»c*ft»/iDXLTn«ttt>L 

[0 0 5 2] 

»»«*r*j«taf*©«ift3SF*©jH*:ntt*««co^ 

[0 0 5 3] (Ajgffl) m»Sfe (9 9. 9 511%) 
£ A U Co ££flH>T, #«fijA©^«]|SSHA 



13 
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T-cmm. Situ, mikm. ^nmtftcmomL. *n 

[0 0 5 43 01 (a) (b) CI*. 0~40®^-%C 
ck 0 — 4 0H^-96A 1 ©£&Ji£©F e - A 1 -C o=7E 
•£•££1 2 0 O'CKiDf&Sfcil&Lfc&CD (a) <t. CCD 
fil$«fC 6 0 0 tT 1 0 ^ra^&a L-*: *>© ( b ) CD 
■en-etlCDh'-y *-X®$M*</T^ftTl^o Ctlt> 
©H*m^ ^LfcfeCD (SI (a) ) JCfcl^Tk 2 5 
~4 0^%AK 1 5-3 0m?%C oCD|Sffl»C*>^ 

SLfcfeCD (SI (b) ) Tli, 1 5-4 0IS^96A 
U 1 0-4 0&?%C oCD®ffllCfc^T^lCffi<b-r 

[0 0 5 5] »cir. 02 »c{±, 0 l (b) <ri;ij-so, 
10, 15, 20, 30, 4 Og^-96C o®f®ir*;(^^ 
A \ mSL (11^%) i5SSiCDH#*^$nr^5o C 

cDH^t), ikoztfrfrfrZo -?tzt>?>. OHC^96Co 
(Co*jSfiobfc mi-go icfc^Tii. a lagcDiiSD 

%}mtm.%ii><i3. t /u if mm stiTi^i^. c nc«t l 

T. 1 OKI-T-96C olC*Jl-»Tli, 15I?%AI (ft 8 
MS96A .1 ) Cfc^TSSKEE-fbU 2 OBT-96A 1 E 
Tft^ffiS (Hv = 6 2 0) CiLfcft, 3 0I?%A 

i r^aa<kit*<iB*-rSo 2 og^%c o-e© 

A 1 ^iDCD^#«. 1 0I?%A 1 *>&l$3MK{b1£d<tt 
^§ tU 3 0 1^96 A 1 T^A5I£ ( H v = 7 7 0 ) K 

lifci, 4 oi^XA 1 -c«iar^a»«Ybtt*<i85ic-r 

5, SfcKU 3 C oJCfct^Tli. 4 0M^96A 

1 *"C^S!-fbf±d^^$tl-5*^ 4 OHC^96A 1 KM 

[0 0 5 6] ±»©*|*fr&fftW^ C o jSimCkSB* 
^®Ybtt^S&mfl«JfC^f?^-S»CI±, 10~3 0HC^96C 
ofcitf 1 0-5 OH^96A 1 ©$EfflT?WIfi<**l-5©;&< 
fSF*U*. fc*>\ ±»OJ:^ttCoOSS!lOCJ:*H*tt 

SC tl4?8&J^-C*»J. H3«©?agi(i F e - A 1 - N i 

*<A 1 ©ft*>*) ICS i fcJ:tfC o. NiOftfeO-CMn 

ic?a3tis. 

[ 0 0 5 7 3 0 3 EK, 10 11^96 C o £j&&P LtFe 

- A 1 - C o Hte 5 °C/m i n ©#fi. S$fij£ 

©0;fr>£. F e - 1 01R-7-96C o - 1 5K-7-96A 1 T 
1±> tttt<Dtt*U£flRj&ft<tbS U F e - 1 0 H^-96 C o 

- 2 OS^96 A 1 ^-Ctt = «©»»«»fift*<SB83 
ft&„ :o:i*&, Fe, A I Ifcitf 50 



30 



F e A 1 m<D 3Um<DWl?-&Mil<&&LT1,*Z Z ±1 

mznzo s&ic* c o©gsju£<fcD£< ujts-g-icfc 

^a^tisc <t^t>. f e - a i j&<z>mwmfrc o©gS 

[00583 ammrn 2 > f e mm<o 

mmn&zwM-tztz&iz, si K^fts&js©^ 

*f*4J:?>ttSB«l 0 mm. fi£ 5 0mm©P9ttttStei 
K-£ffl^T> 5 0 Oti 6 0 0 •CTOftffeB^&gESFlig 
10 *PS-r5C<tlCj;-,T#«©®$*ISIIbfc^, ttiB 
»TT\ S i C*2 011»tflfc#*h5>KW 

[0 0 5 9] 
[SI 3 

Fe*gUllffl£*iSS«{wt*> 



No 


Fa 


Al 


Co 


M 


Mn 


a 




1 


Bd. 


12 










300 




B*, 


12 


W 








715 


3 


Bd. 


12 




20 






670 


4 


Bd. 


12 






10 




540 


5 


Bd. 


10 








3 


325 



40 M 



[00603 H4»cttx &&mw<Dm±mtmm0kftt 

ri<H v = 5 0 0 <fcftS J;-5E:&A;ft$ML£ft/rS 4 5 
*flW*WMfin"*K«E«K*»»*H*TH !>«&#©# 
«tt**i(W©»«*K#?-s»«*©ifc-TWfl5Ufc 0 

B5K>-*»WKJ:SF e*«I0ffi#»©«$*, ifc® 

nt^scii^s. jt:K#©n£xnc rM 

Fe -3. 01f%C-0. 3S496P-15 
tlKC r - 2SS96N i - 1 . 5SS96V-3. OK 
!%CoII(^ 1 1 8 0"C-Cll^MXffiJSISa/fX» 
*K«fc-5TttAn*ffc3-tt-fcfe©-C*»K C r 7 C , S 

[0 0 6 1 3 (§£6609 3) *^JtMTI4. g2IC^$tl 
«^*«£**LTx 1 0 0 0-1 1 5 0tTfflliFI 
«igr, ffe^BE^T^ttlcjDXUfcm. WW- Aft if u 

K-<tu 6 o o°c-c©iufeeF5a^a^ra*iisi--5c:<!: 

KJ:->t*ao«Si:i!£8J;^i:MLfe. ifcifWiL 
TJ4. S CM 4 2 0Alltt$MC£fiRXa££ft0. 8 
MXCMlfcaKftir^a (Jfctt*fl) . S4 
3CJ8Atl«B5U^i»->3. (Jfc*#2) fc«tC5iaS*ft« 
4 ( C u - 2 5 1|S% Z n - 5 Sfi% A 1 - 3 If 
%Mn-2. 5tl%Fe) (Jfcte*f 3 ) $JBt*ft:. 

[0 0 6 23 

[S2 3 
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Mo 


Fa 


AS 




Co 


hi 


9 






0 


a* 


5 










170 


175 


7 




12 










295 


m 


& 




12 


10 








308 


350 


9 


BaL 


8 




10 






200 


450 


10 


Bd. 


12 




15 






370 


725 


11 


BsL 


12 






20 




320 


670 



ttmn scM42o+aft»An 

[0 0 6 3] H7icii. mm&mmmcDmitMttmik 

*>A©a«ffiS^*f LTl 0 0 0 k g/cm* ttl 0 
Okg/cm 2 0 0 0 0BOtt«JB»*m^ 

[oo64ii8 \a*mmmm&m<Dm&, m 9 tc^jg 

[0 0 6 5] (Xitfl4) 3 0 0^y>iHTOFe7 



20 



770 
550 
230 



hv-f Xt&*. F e 1 011%A I T h7>fXft*x A 
1 T hv^X»*> Sn7 h^^Xft^ N i 10P7 
h^XS*. Cu8P7h7>fX»*. 3 0 0^r> 
^J«T©T i H»*. jftR (2 511%P) ,Si» 

»©»*»**fM6U SI 0ICa*3ftS9l9KlfcJi- 

**»flE*4 t o n/cm 
2 -CJ**Lfco tt*J* Cft&J*»#HU 10" tor 
r JHT©X2K*t»KT 9 5 0- 1 2 5 0 ^©ISST 1 0 
h rJSISUT^ 6 0 0 t o r r CD N 2 #X#*P« 

[0 0 6 6] 
[S3] 



( 10 ) 



17 



18 
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Fo 
CASC300) 


A! 


FelQAJ 


Fe17AI 


si 


Fe27P 


Cu 
(CE15) 


CuSP 


Ski 


TiH 


Co 


Ni 


Mn 


M 

(KSS) 


(St/cm 7 ) 


1 


Bal 


8 


























98.54 


2 


Bsi 


12 


























96 53 


3 


Bal. 


18 


























96.52 


4 


Bal 


12 






15 




















9859 


5 


Bal. 


12 








3 


















98.53 


6 


Bal. 


12 










10 
















9C53 


7 


Hal- 


12 










20 
















98.54 


8 


Bal. 


12 












8 
















9 


Bat. 


12 












10 














W.6 


10 


Bal. 


12 










10 


10 














98.58 


11 


Bal. 


12 














3 












98.52 


12 


Bal. 


12 










10 




3 












9854 


13 


Bal. 


12 










20 




3 












96.53 


14 


Bal. 


8 










20 
















98.54 


15 


Bal. 


18 










20 
















98.53 


Id 


Bal. 


12 










30 
















9854 


1? 


Bal. 


12 








3 


20 
















98.55 
































4t/cm 2 


18 


Bel. 


12 








2 


10 




1 


0.2 










98.55 


19 


Bal. 


12 










20 




2 


0.2 












20 


Bal. 


12 










30 




1 


0.2 












21 


Bal. 


16 










30 




1 


0.2 












22 


Bal. 


18 










30 




1 


1 










































3t/cm 2 


23 


Bal 


a 






10 




30 




2 


02 










96 55 


24 


Bal. 


e 






8 




30 




2 


02 












25 


Bal 


10 






3 




30 




2 


02 












28 


Bal. 


10 






5 




30 




2 


0.2 












27 




6 


61.8 








30 




2 


02 












28 








70 






30 


















































29 


Bal. 


U 










30 




2 


0,2 


10 








98.58 


w 


Bal. 


U 










30 




2 


0,2. 


20 








98.62 


31 


Bal. 


12 










30 




z 


0,2 




10 






98.55 


32 


Bal. 


12 










30 




2 


0.2 




20 






98.55 


































33 


Bal. 


12 






1 




30 




2 


0.2 










9853 


34 


Bal. 


12 






2 




30 




2 


0.2 










98.55 


35 


Bal. 


12 






3 




30 




2 


0.2 










98.58 


38 


Bal. 


12 






5 




30 




2 


0.2 










96.62 


37 


Bal. 


16 






1 




30 




2 


0.2 










9854 


38 


Bel. 


16 






2 




30 




2 


0.2 










9654 


39 


Bal. 


16 






3 




30 




2 


0.2 










96.57 


40 


Bal. 


16 






5 




30 




2 


0.2 










96.65 


41 


Bal. 


16 






1 




20 




2 


0.2 










9657 


42 


Bel. 


16 






2 




20 




2 


0.2 










9658 



[0 0 6 7] 



30 [^4] 
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19 



# 

20 
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No 










1080% 

MS 


j 1140 
Ihr 


1200 
Ihr 


1250 
1hr 


aeH*5K« 
1250%*1hr 


1 










111.19 


111.93 


107.18 


10722 














11471 


114*3 


109.38 


112.34 




3 










117.13 


116.55 


11294 


118.75 




4 










11762 


11695 


114.56 


112.86 




5 










109.91 


107.04 


10123 


95.66 


280 


5 










11523 


115.02 


11C 


109.86 




7 










10853 


105.54 


10024 


98.82 


177 


3 










11534 


115.71 


109.9 


10928 




9 










117 


1 15.45 


104.93 


10027 




10 










10986 


105.14 


97.53 


98.35 


275 


11 










11581 


11729 


116.97 


115.61 




12 










110.19 


109.08 


102.98 


10328 




13 










10524 


10245 


96.66 


95.4 


225 


14 










98.34 


9727 


95.44 


94.96 


172 


15 










115 57 


1 13.62 


10629 


99.81 


175 


16 










9907 


93.03 


96.16 


95.68 


281 


17 










105 57 


10272 


96.91 


96.82 


310 




900%*10m 


950%* 10m 


10DO%*10m 


1050%*1Cm 


1100%*10m 


1150%* 10m 


1200%*10m 




1200%* 30m 


IB 


118 69 


119.41 


115.7 


11724 


119 51 


IISjOS 


107.93 




99 


19 


117.2 


116.87 


110.53 


10921 


112.7 


103.85 


98.69 




190 


20 


112 47 


112.13 


108.69 


10352 


105.5 


97.6 


94.17 




276 


21 


118.79 


118.49 


113.3 


111.43 


115 18 


10259 


95.46 




232 


22 


117 47 


117.38 


112.35 


111 08 


113 92 


10204 


9523 




243 






9 SOt* 10m 


1000%* 10m 


1050%*10m 


1100%* 10m 


1 150%* 10m 


1200%*30n» 






23 




104 29 


100.78 


98.57 


9876 


94 59 








24 




105.73 


99.13 


97.6 


95 84 


9273 


89.49 






25 




105 56 


10054 


9829 


9583 


93 14 


92.57 






20 




106.99 


101.71 


98.75 


95.85 


93.34 


92.85 






27 




102.56 


97.57 


96.48 


9309 


89.63 


90.17 






28 








































29 










98,75 


93J05 


98.5 




259 


30 










9721 


96.89 


9S.&3 




272 


31 










97.42 


95 3C 


93.4 




325 


32 










97.15 


94.74 


9324 




313 






















33 




107.13 


108.26 


104.71 


9658 


93.95 


94.59 






34 




106.35 


109.09 


103.56 


97.77 


93.58 


94.16 






35 




106.7 


107,5 


103.77 


98.1 


93.31 


94.6 






36 




10*15 


109.2 


105.06 


99.21 


93.73 








37 




112.32 


115.22 


113 2 


105.1 


97.49 


99.47 






38 




107.65 


109.02 


106.8 


101 


95.49 


97.25 






39 




106.39 


107.26 


10526 


99.81 


94.99 


9524 






40 




106.31 


107.67 


108.22 


100.72 


94.98 


88.71 






41 




113.65 


115.68 


113.73 


108.85 


103.41 


103.42 






42 




109.01 


110.18 


107.99 


104 51 


101J01 


99.73 







[ 0 0 6 8 ] m 1 1 ~I3 1 3 «\ 1 HOt, 1 2 0 0 30 
X. 1 2 5 0tT#l h r Lfcl$©tfrE3l»« 

m<?KWLm\ZT7f;i!tlZl&&fcmZ (^9 6. 5 
5 mm) »C*f LT. F e - A 1 -TCli^CiJ^ 
T> FeiAl ©fR»3fc£E^Lfc&l£-££-CM\ 1 2 

mmfrt><z>m& <.mz.ttD. j. lee and 

R. M. German^ American Power 
Metallurgy Institute, 21 
(1 9 8 5. 9> ) ©»9C % «*tt*»f£**-rc£ 40 

iftl8tt*»iii:ili4<, »« (F e 2 51196 
P) *¥?i»C^iDLfc«-g-»Cfc(,>T©^-l 2 5 O'CKfc 

-A 1 -TtJ^mM^^W^tz^fZltF e-A 1 ~7C-g- 
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